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Specification 

1. Title of the Invention 

Method of surface treatment, and method of packaging, of electrode portion 
of biological inductive electrode 

2. Calims 

(1) A method of surface treatment of a biological inductive electrode, in which, after 
performing barrel finishing in order to remove, using synthetic stones the burrs formed in 
the electrode portion of a biological inductive electrode of nickel silver when it is formed 
by drawing into the required shape, said electrode portion with said burrs removed is 
subjected to ultrasonic cleaning in an alkaline solution, and at the same time another 
electrode is provided in the alkaline solution to perform electrolytic degreasing; the 
electrode portion, thus subjected to ultrasonic cleaning and degreasing by electrolysis, is 
immersed in a pickling [Tr's note: "Pickling" is used for Japanese term of "kirinsu".] 
liquid formed by mixing sulfuric acid and nitric acid, to remove oxides formed on the 
electrode portion; and after again performing ultrasonic cleaning and electrolytic 
degreasing in an alkaline solution, buff polishing is performed with a cloth on that part of 
the electrode portion of the biological inductive electrode which does not make contact 
with the skin surface of the living body, and hairline polishing [Tr's note: "Hairline 
polishing" is not used in English. It seems to mean a very light polishing.] is performed 
on that part which does make contact with the skin surface, to remove impurities. 

(2) A method of packaging the electrode portion of a biological inductive electrode, in 
which, after performing barrel finishing in order to remove, using synthetic stones, the 
burrs formed in the electrode portion of a biological inductive electrode of nickel silver 
when it is formed by drawing into the required shape, said electrode portion with said 
burrs removed is subjected to ultrasonic cleaning in an alkaline solution, and at the same 
time another electrode is provided in the alkaline solution to perform electrolytic 
degreasing; the electrode portion, thus subjected to ultrasonic cleaning and degreasing by 
electrolysis, is immersed in a pickling liquid formed by mixing sulfuric acid and nitric 
acid, to remove oxides formed on the electrode portion; after again performing ultrasonic 
cleaning and electrolytic degreasing in an alkaline solution, buff polishing is performed 
with a cloth on that part of the electrode portion of the biological inductive electrode 
which does not make contact with the skin surface of the living body, and hairline 
polishing is performed on that part which does make contact with the skin surface, to 
remove impurities; [the inductive electrode] is then placed in a resin bag, and the opening 
of the bag is sealed by fusion. 

3. Detailed Description of the Invention 
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Industrial Field of the Invention 

The present invention concerns a method of surface treatment, and method of 
packaging, of the electrode portion of a biological inductive electrode, and more 
specifically, a method for surface treatment by the degreasing, oxide removal, and 
polishing of the electrode portion of a biological inductive electrode, and a method for 
sealing and packaging the electrode portion of a biological inductive electrode subjected 
to the above method of surface treatment. 

Prior Art 

Electrocardiograms taken using electrocardiographs are currently in wide use 
clinically as an indispensable source of biological information for the examination and 
diagnosis of cardiac disease. 

Examples of a cardiogram examination include group medical examinations in 
which large numbers of children and students attending school are examined, and 
examinations employing cardiographs for automatic diagnoses. In such examinations, in 
order to quickly and accurately measure and record the electrocardiogram of the patient, 
in addition to the performance of the electrocardiograph, the performance of the inductive 
electrode must also be sufficient. 

In order to obtain an accurate electrocardiogram quickly, it is desirable that the 
electrode voltage arising from the electrode portion itself of a biological inductive 
electrode applied to the limbs or chest area become stable immediately after fastening to 
the patient. 

In order to reduce the contact resistance between the electrode portion of such a 
biological inductive electrode and the patient, a saline solution has been applied to the 
skin surface before attaching the electrode portion to the wetted skin surface. 

Consequently the electrode voltage is stable with respect to time [due to] the 
saline solution, and moreover an electrode portion of nickel silver (an alloy of copper, 
zinc and nickel), which has excellent corrosion resistance, is widely used. 

The electrode portion of this nickel silver biological inductive electrode is formed 
by drawing into the shape of the limbs, or the shape of the chest, from a nickel silver 
plate. 

However, in such a molded inductive electrode, burrs may form on the surface in 
the drawing process, grease may adhere, or oxides may be formed on the surface of the 
inductive electrode. 

Such grease and oxides are inexpedient in that the time characteristics of the 
electrode voltage of the inductive electrode are markedly degraded. 

Hence conventional biological inductive electrodes had to be subjected to surface 
treatment in order to remove grease and oxides adhering to and forming on the surface of 
the electrode portion. 

An example of a conventional method of surface treatment is explained. As 
shown by the flow chart of Fig. 8, in a method of surface treatment of the electrode 
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portion of a conventional biological inductive electrode, first barrel finishing is performed 
to remove burrs [occurring] in draw-molding of the electrode, using iron spheres and 
synthetic resin spheres; then, degreasing is performed by ultrasonic cleaning in an 
alkaline solution. After this, a cloth is used in buff polishing of parts which do not make 
contact with the skin, and hairline polishing is used for parts which make contact with the 
skin surface. This series of surface treatments is performed, in order that grease or similar 
impurities which impede the time characteristics of the voltage between electrodes, which 
for nickel silver is inherently stable, do not remain on the surface of the electrode portion. 

Problems to be Solved by the Invention 

Although this treatment can be used to remove grease, it is difficult to remove 
oxides which impede the electrode voltage, and powder of the iron spheres used in barrel 
finishing adhere to the electrode and adversely affect the electrode voltage, so that an 
electrode portion with adequate characteristics could not be obtained. 

Hence the time characteristics of the electrode voltage of the electrode portion 
thus obtained becomes unstable, as shown by the curve in Fig. 9, when measured with 
saline solution using a silver-silver chloride electrode as a reference electrode, so that it is 
difficult to obtain a prompt and accurate electrocardiogram. 

In order to remove the effect of oxides and obtain a stable electrode portion, 
another method is required of the user, such as immersion for approximately 24 hours in 
saline solution, to form chlorides of copper on the electrode portion surface; this is 
troublesome for the user, and incurs the further problem of a reduced product value as the 
color changes to a faint black color. 

The present invention has as an object the resolution of the problems that using 
the conventional method, the oxides on the electrode portion surface of a biological 
inductive electrode cannot be adequately removed, that the user is required to perform a 
secondary supplementary task, and that the beauty of [the product] is degraded. 

Means to Solve the Problems 

In order to achieve the above object, the present invention provides the following 
method of surface treatment and a method of packaging the electrode portion of a 
biological inductive electrode. That is, the present invention is a method of surface 
treatment of a biological inductive electrode, in which, after performing barrel finishing 
in order to remove, using synthetic stones, the burrs formed in the electrode portion of a 
biological inductive electrode of nickel silver when it is formed by drawing into the 
required shape, said electrode portion with said burrs removed is subjected to ultrasonic 
cleaning in an alkaline solution, and at the same time another electrode is provided in the 
alkaline solution to perform electrolytic degreasing; the electrode portion, thus subjected 
to ultrasonic cleaning and degreasing by electrolysis, is immersed in a pickling liquid 
formed by mixing sulfuric acid and nitric acid, to remove oxides formed on the electrode 
portion; and after again performing ultrasonic cleaning and electrolytic degreasing in an 
alkaline solution, buff polishing is performed with a cloth on that part of the electrode 
portion of the biological inductive electrode which does not make contact with the skin 
surface of the living body, and hairline polishing is performed on that part which does 
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make contact with the skin surface, to remove impurities; and, a method of packaging in 
which [an inductive electrode] which has been subjected to this surface treatment is then 
placed in a resin bag, and the opening of the bag is sealed by fusion. 

Operation 

In the above configuration, synthetic stones are used in the barrel finishing 
process to remove burrs formed during drawing to mold the electrode portion of the 
biological inductive electrode, and the electrode portion surface is polished. 

In the ultrasonic cleaning and electrolytic degreasing process, degreasing is 
performed by ultrasonic cleaning of the biological inductive electrode in an alkaline 
solution, and at the same time another electrode is provided and a voltage applied to 
perform electrolytic degreasing. 

In the pickling liquid immersion process, oxides are removed using a pickling 
liquid which is a mixture of sulfuric acid and nitric acid. 

By again performing ultrasonic cleaning and electrolytic degreasing, oxides and 
adhering matter remaining in the above process of immersion in a pickling liquid are 
removed. 

In the buff polishing process, a cloth to produce luster is used to polish that part of 
the electrode portion of the biological inductive electrode which does not make contact 
with the skin surface of the living body, and in the hairline polishing process, impurities 
on the portion which makes contact with the skin surface of the living body are removed, 
and the appearance of the electrode portion of the biological inductive electrode is 
improved. 

The sealing and packaging prevents contact of the electrode portion surface with 
the outside air and with the hands of other persons until [the package] is opened. 

Embodiments 

Embodiments of this invention are explained below, referring to the drawings, to 
describe actual application of the invention. 

Fig. 1 is a flowchart used to explain the method of the invention. First, the 
electrode portion of a nickel silver biological inductive electrode, drawn into the required 
shape, and synthetic stones are mixed in a tube to perform barrel finishing, removing any 
burrs or similar occurring in the drawing or other processes. 

There are, as biological inductive electrodes, bowl-shaped inductive electrodes for 
the chest, which are fastened on the chest area, clip-type electrodes for the limbs, which 
are fastened on the arms or legs, and various other shapes; of these, Fig. 2 shows one 
example of an electrode for the limbs. The electrode portion 2 is fastened to the clip- 
shape main unit 1 , and this main unit 1 encloses the arm or leg through the elastic force of 
a spring 3, causing the electrode portion 2 to be in contact with the skin, extracting the 
electrocardiograph current arising from the activity of the heart outside the body, and 
enabling measurement by an electrocardiograph (not shown) connected to a lead wire 4 
installed on the electrode portion 2. 
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This electrode portion 2 is first drawn into a shape like that shown in Fig. 3, and 
then various surface treatment methods are used to reduce the contact resistance. 

In the barrel finishing process of Fig. 1, synthetic stones are used in order to 
remove burrs and at the same time to polish the electrode portion surface; in the 
conventional method using iron spheres, iron molecules adhered to the electrode portion 
surface, having an adverse effect, and so in this invention synthetic stones are used. 

Next, ultrasonic cleaning and electrolytic degreasing are performed 
simultaneously in an alkaline solution. 

In other words, in addition to the degreasing process by ultrasonic cleaning of the 
prior art, another electrode is provided in the alkaline solution, a DC voltage is applied, 
and impurities are attracted to the side of the other electrode. This is done in order to 
perform more powerful and effective degreasing by means of electrolytic degreasing. 

Following this degreasing process, the electrode portion of the biological 
inductive electrode is immersed in a pickling liquid, which is a mixture of sulfuric acid 
and nitric acid, to perform acid washing of the electrode surface, and dissolve and remove 
oxides. At this time, in addition to oxides, the surface metal is also dissolved to some 
extent to expose the base metal. 

After removing oxides in this way, ultrasonic cleaning and electrolytic degreasing 
are again performed. 

This is performed in order to once more scrupulously remove impurities 
remaining or adhering in the above process of oxide removal using a pickling liquid. 

In the following buff polishing process, of the above electrode portion, that part 
which does not make contact with the skin surface of the living body is polished by 
mounting a cloth with a polishing agent on a disc and rotating [the disc], in order to add a 
luster to the metal surface and improve the appearance. In the final hairline polishing 
process, numerous wires are mounted on a disc, and the disc is rotated to perform 
polishing; of the above electrode portion, that part which makes contact with the skin 
surface of the living body [is polished] to finally remove adhering matter and at the same 
time improve the appearance. 

The time characteristics of the electrode voltage of the electrode portion of a 
biological inductive electrode subjected to surface treatment by this method are more 
quickly stabilized, when measured in saline solution using as the reference electrode a 
silver-silver chloride electrode, as shown in Fig. 4. 

Consequently measurement operations can be performed more quickly, so that 
group medical examinations and other examinations of numerous persons can be 
performed efficiently. 

Further, if there is poor storage and management during the period until use by a 
physician or other user, there may be degradation of the time characteristic of the 
electrode voltage of the electrode portion of a biological inductive electrode prepared in 
this way, and moreover the appearance may be worsened, reducing the product value. 
Hence in this invention, as shown in the flowchart of Fig. 5, the electrode portion 2 of a 
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biological inductive electrode subjected to surface treatment by the above-described 
processes is placed in a bag 5 of vinyl or other resin as shown in Fig. 6, and the opening 6 
is fused and sealed by ultrasound or other means, to prevent contact with the outside air 
and with the hands of other persons. 

Placement in the resin bag 5 may also be performed after completion as a product 
of the biological inductive electrode, as in Fig. 7. 

Advantageous Result of the Invention 

By means of the above invention, synthetic stones are used in barrel finishing, so 
that not only are burrs occurring during the shaping of the electrode portion of the 
biological inductive electrode removed, but polishing of the electrode portion surface can 
also be performed simultaneously, there is no adhesion of iron molecules to the electrode 
portion surface as when using conventional iron spheres, and barrel finishing becomes 
more effective. 

Also, degreasing by ultrasonic cleaning in an alkaline solution is performed 
simultaneously with electrolytic degreasing using another electrode, so that the 
degreasing process is performed more effectively, and the degreasing effect is improved. 

Further, acid washing of the above electrode portion surface is performed by 
immersion in a pickling liquid formed by mixing sulfuric acid and nitric acid, so that 
oxides can be removed. 

In addition, ultrasonic degreasing in an alkaline solution is again performed 
simultaneously with electrolytic degreasing, so that electrode portion surface impurities 
remaining or adhering during the above oxide removal can be scrupulously removed. 

Moreover, buff polishing with a cloth is performed on that part of the biological 
inductive electrode which does not make contact with the skin surface of the living body, 
to increase luster and improve appearance. 

At the same time, hairline polishing is performed on that part of the electrode 
portion of the biological inductive electrode which makes contact with the skin surface of 
the living body to finally remove impurities, optimizing the electrical characteristics of 
the electrode portion, and improving appearance to enhance the product value. 

Through these processes, degreasing and oxide removal are thoroughly performed, 
so that secondary processing performed by the user, such as immersion for 24 hours in 
saline solution, becomes unnecessary, and convenience for the user is improved. 

Also, by means of this method impurities are thoroughly removed, so that the 
electrode voltage stabilizes quickly during use, and consequently examinations of 
numerous persons, such as in group medical examinations, can be performed quickly. 

Further, by inserting the electrode portion of a biological inductive electrode 
prepared in this manner in a resin bag and sealing, [the electrode portion] is isolated and 
protected from contact with the outside air or the hands of other persons, and from 
adherence of impurities, until being opened by the physician or other user, so that there is 
the advantage of maintaining the optimum state as a product, both functionally and in 
terms of appearance. 



7 



S63-54148 



4. Brief Description of the Drawings 

Fig. 1 is a flowchart of the method of surface treatment of the electrode portion of 
a biological inductive electrode of this invention; Fig. 2 is a perspective view of a 
biological inductive electrode; Fig. 3 is the electrode portion of a biological inductive 
electrode; Fig. 4 is a figure showing the electrical characteristics of the electrode portion 
of a biological inductive electrode of this invention; Fig. 5 is a flowchart showing the 
method of surface treatment and of sealing and protection; Fig. 6 is a figure showing 
insertion [in a bag] of the electrode portion; Fig. 7 is a figure showing insertion [in a bag] 
of an electrode, with the electrode portion installed; Fig. 8 is a flowchart of a method of 
treatment in an example of the prior art; and Fig. 9 is a figure showing the electrical 
characteristics of the electrode portion of a biological inductive electrode in an example 
of the prior art. 

1 : Main unit of a biological inductive electrode 
2: Electrode portion 
3: Resin bag 
4: Opening 

Applicant Fukuda Denshi Co., Ltd., one other 
Agent Junya Suzuki, Patent Attorney 



Figure 1 
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Figure 5 
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